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We report about new observations of solar drift pair (DP) bursts by means of the UTR-2 radio telesope at
frequenies 1030MHz. Our experimental data inlude both forward and reverse bursts with high frequeny and
time resolution. The reords of 301 bursts, observed in 1012 July of 2015, are investigated. The main properties
of these bursts (frequeny bandwidth, entral frequeny and others) have been analysed. In this report our main
attention is paid to the omparison of our observations with the similar observations of deametre DPs performed
earlier during 1315 July of 2002 in the same frequeny range. Common features of DPs in the two dierent
piees of data samples have been found. This may indiate the possible presene of stability in the frequeny-time
properties of deametre DPs from one yle of solar ativity to another.
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introdution
Solar drift pair bursts were disovered by
Roberts in 1958 [7℄. DPs are deteted by ground-
based instruments at deametre (starting with iono-
spheri ut-o) and metre wavelengths (up to
80MHz). Their harateristi features lie in a spe-
ial morphologial form on dynami spetra of radio
reords, namely they onsist of two narrow ompo-
nents separated in time, often the seond one being
the repetition of the rst [2℄. These bursts are limited
in frequeny bandwidth and drift in frequeny [6℄.
Furthermore, their frequeny drift rate may be both
positive and negative [2, 4, 7℄. Typially, DPs are
observed during the solar storms of type III bursts,
but not every storm leads to DPs [4℄. The polar-
ization measurements of DPs show the signiant
dierene in degree of polarization between the two
omponents of a pair [10℄. Dierent theories have
been proposed in literature (see their disussion, e. g.,
in [5, 6℄), but unfortunately they explain only a part
of properties spei to DPs. The further develop-
ment of the existing theories or making a new theory,
explaining all the DP features self onsistently, is an
atual problem for a separate onsideration.
As it was mentioned before, DPs do not our
in solar observations as often as the type III bursts.
Reall that the type III bursts are the largest popu-
lation of solar bursts. They an be both singles and
groups. A lot of them our during solar storms,
some of whih are aompanied by DPs. This ex-
plains partly why the study of DPs left more ques-
tions than answers. The last omprehensive studies
of DP properties from the observations of solar radio
emission in July of 2002 were presented in [5℄. In the
present work we ompare their results with our data
obtained from observations in 2015. This investiga-
tion will be a supplement and update to the previous
results found in deametre wavelengths range.
observations
The observations of DPs were arried out by the
T-shaped Radio Telesope UTR-2 [1℄ during two
summer ampaigns in 2002 and 2015. The instru-
ment (49
◦
39
′
N, 36
◦
56
′
E) is loated near Kharkiv,
Ukraine. In 2002 three setions (instead of 12 avail-
able) of the UTR-2 were used to get a beam of
∼ 1
◦
× 13
◦
. The radio data were reorded indepen-
dently by the analogue multihannel reeiver (10
30MHz), tuned into seleted 60 frequenies with the
frequeny bandwidth 1012 kHz in eah frequeny
hannel, and by DSP (Digital Spetral Polarimeter),
arried out the fast Fourier analysis in the ontin-
uous frequeny band 17.629.8MHz with frequeny
of 12 kHz and time resolution of 100ms [3℄. The
frequeny gaps between neighbour frequeny han-
nels in the 60-hannel spetrometer ranged from
110 kHz to 1.4MHz (most of them had 300 kHz in
frequeny spaing) depending on the radio interfer-
ene environment at 1030MHz. Due to a omplex
and hangeable interferene weather in deametre
wavelengths, espeially in the daytime, the reeivers
of this spetrometer were slightly tunable from time
to time.
During the solar observations of 2015, the an-
tenna onguration was similar to the previous one,
four setions of the north-south array. In this ase
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the solar radio emission was reeived from the an-
tenna by a new reorder, namely the digital re-
eiver/spetrometer operating in the frequeny range
of 933MHz with the time resolution of 50ms and
the frequeny resolution of 4 kHz. Reently this de-
vie for various radio astronomy appliations has
been developed and manufatured at the Institute of
Radio Astronomy of the National Aademy of Si-
enes of Ukraine [8℄. Notie that its appearane in
the UTR-2 observatory has improved the reliability
of obtained data.
Aording to [5℄, during the daily observations
from 6:0012:00UT on 1315 July of 2002, there has
been deteted about 774 DPs inluding both for-
ward (FDP) and reverse (RDP) bursts. In this
ase only 198 bursts, reorded on 13 July of 2002
using the DSP, were subjeted to a detailed analy-
sis of all the parameters, suh as the duration of the
rst and seond omponents, the time delay between
DP omponents, instantaneous bandwidth and radi-
ation ux. Only two parameters from the DP data
obtained by the 60-hannel spetrometer were anal-
ysed. They are entral frequenies and frequeny
drift rates of DP omponents. In the solar obser-
vations on 1012 July of 2015 we have found 301
DP bursts, 92 of whih were RDPs, and 209 
FDPs. All of them were reorded by the digital re-
eiver/spetrometer at 933MHz.
results
One of the most important harateristis of DPs
is its distribution over the frequeny range. It deter-
mines the number of events at distint frequenies
with the step of 1MHz. Fig. 1 shows the orrespond-
ing histograms for the DPs data obtained in 2002 and
2015. As it is easily seen, the number of FDPs de-
reases at high frequenies, whereas the number of
RDPs is redued to lower frequenies. A dierene
between the DP data of 2002 and 2015 should be
noted. At low frequenies of the frequeny band the
ontribution of FDPs is underrepresented in the ob-
servations of 2002, and this is not the same in the
FDPs histogram of 2015. A similar situation is ob-
served for RDPs at high frequenies. This may be
explained by the fat that the bursts of 2002, trapped
partly in the frequeny range of observations (not
ompletely visible on the dynami spetrum), were
exluded from onsideration.
In the observations of 2015 all the DP bursts
without exeption were taken into aount. There-
fore, the histograms of 2015 indiate that the number
of RDPs inreases in the diretion of high frequen-
ies, and FDPs seek on the other diretion of the
frequeny range. This fat an be haraterized by
skewness as a measure of asymmetry of the distri-
butions. FDPs have 0.237 whereas it is −0.966 for
RDPs. Reall here that negative skew indiates a
longer tail of the distribution on the left side om-
paring to the right side, and positive skew  longer
distribution tail on the right. Unfortunately, the fre-
queny range of DP observations is not wide enough
to haraterize the distributions of FDPs and RDPs
ompletely. Observations at lower frequenies are
needed for the studying FDPs, but there is the iono-
spheri ut-o for ground-based instruments, while
the spae-based observations do not give an aept-
able resolution in time and frequeny. Besides, their
instrumentation sensitivity is not high enough. On
the other hand, observation at higher frequenies,
that are required for the analysis of RDPs, have bet-
ter prospets with the development of a new low-
frequeny radio telesopes in the present days (see,
e. g., [9℄ and referenes therein).
Another interesting DP parameter is the total fre-
queny bandwidth oupied by suh bursts. We have
analysed this parameter for FDPs and RDPs using
observational data sample of 2015. Fig. 2 presents
their frequeny bandwidth distributions. Aording
to our data the average value of frequeny bandwidth
is 2.82 ± 1.32MHz for RDPs, and 3.6± 2.4MHz for
FDPs. Despite of the fat that the long DPs ob-
served in 2002 were not taken into aount, the av-
erage values of DPs frequeny bandwidth from the
reent observations are lose to the values from [5℄,
namely 4.07 ± 1.82MHz and 3.17 ± 1.65MHz for
FDPs and RDPs, respetively. Reall that the DPs
frequeny bandwidth from observations of 2002 has
been established by means of DSP. It is interesting
to note that our observations on 2015 learly showed
that high-frequeny edges of long DPs were loated
upward the frequeny band of the UTR-2 radio tele-
sope.
Histograms of the frequeny drift rates of DPs
for both, 2002 and 2015, data samples are shown in
Fig. 3. Comparing these two data samples, one an
notie that, basially, they have muh in ommon.
For example, the distributions of FDPs and RDPs
from 2002 and 2015 data sets have similar shapes:
ompat distribution of the FDPs and a fat tail in
the diretion of high frequeny drift rates for RDPs.
The statistial properties of these bursts are listed in
Table 1. Both data sets have similar values of means
and rms. More detailed the frequeny drift rates of
DPs will be onsidered elsewhere.
Table 1: Means and rms of DPs in frequeny drift rate
on 2002 and 2015.
years 2015 2002
type FDPs RDPs FDPs RDPs
mean, MHz/s −0.83 1.77 −0.78 1.8
rms, MHz/s 0.6 1.1 0.42 1.6
onlusions
With good reason the study of DPs an be at-
tributed to astrophysial problems aessible for in-
vestigations only at low radio frequenies (∼10
100MHz). The ontinuous modernization of the
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Fig. 1: Comparison of entral frequeny histograms obtained for FDPs and RDPs from the observa-
tions in 2002 and 2015.
UTR-2 radio telesope improves the quality of ob-
tained results in the study of solar bursts. The
present work demonstrates one of ahievements in
this diretion. In partiular, it has been shown that
deametre FDPs and RDPs dier in properties. On
the other hand, many similar features between these
two sets of DP data (2002 and 2015) indiate the sta-
bility of the frequeny-time properties of deametre
DPs from one yle of solar ativity to another. In
this ontext the apabilities of a new Ukrainian ultra-
broadband radio telesope GURT (Giant Ukrainian
Radio Telesope), being built now, will be extremely
useful for understanding the state of DPs in the man-
ifestation of solar ativity.
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Fig. 2: Comparison of frequeny bandwidth histograms obtained for FDPs and
RDPs aording to the observations in 2002 and 2015.
Fig. 3: Histograms of frequeny drift rates on the entral frequeny for FDPs
(white olumns) and RDPs (shaded olumns) in 2002 and 2015.
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